Common ring motifs in proteins involving asparagine or glutamine amide groups hydrogen-bonded to main-chain atoms.
We report the frequent occurrence in proteins of motifs consisting of either 9-membered or 11-membered rings that involve the side-chain amide groups of asparagine and glutamine residues. The syn CO and NH groups of these amide groups are hydrogen-bonded to the main-chain NH and CO groups of other amino acid residues. The main-chain part of both the 9-membered and 11-membered rings has the conformation of a beta-strand. One such ring motifs occurs, on average, in half of all the proteins we examined. Similar conformations are found for most examples of the 9-membered and 11-membered rings. One of the 11-membered rings is distinct, compared to the others, in that its main-chain part has a mirror-image conformation. Another of the 11-membered rings occurs at the interior of the variable domains of some antibodies and assists in linking the two beta-sheets. We observe one 9-membered ring structure in a dihydrofolate reductase complex in which the amide in the nicotinamide group of the ligand NADP is bound to the enzyme. Groups that can form hydrogen bonds in a similar way to amide groups occur in several nucleotide bases; we find one example of a 9-membered ring involving adenine and main-chain atoms in the FAD-protein complex of glutathione reductase. Both have conformations like those of the other 9-membered rings.